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Abstract 

Background:  Reducing percutaneous endoscopic gastrostomies with jejunal extension tubes (PEG-J) related com-
plications is vital to the long-term preservation of duodenal levodopa infusion (DLI) in advanced Parkinson’s disease 
(APD). Here, we provide data on the frequency of complications for both the standard “pull” and the non-endoscopic, 
radiologic assisted, “push” replacement PEG-J techniques in APD.

Methods:  We retrospectively identified all patients treated with DLI from October 2009 to January 2020 at the 
Movement Disorders Center. Patients features and demographics, PEG-J procedures, causes for any discontinuation, 
reported complications and mortality were collected. In this cohort, PEG-J replacements were performed using the 
standard “pull” procedure or the radiologic assisted “push” method. Descriptive statistical analysis, t-test and paired 
t-test with False Discovery Rate correction was performed.

Results:  This retrospective study included 30 APD patients [median age 72 ± 5.6 years; mean disease duration 
17.2 + 5.7 years]. Mean treatment duration was 35.6 (30.6) months. Overall, 156 PEG-J procedures were performed, 
and Nineteen patients (63.3%) had a total of 185 reported complications, 85 of which were peristomal complications. 
17 (56.6%) underwent 100 replacement procedures due to complications. The most commonly reported complica-
tion for replacement was J-tube dislocation (36%). One patient discontinued treatment after 6 months, due to periph-
eral neuropathy. Six patients died for causes not related to DLI. PEG-J replacements performed with the “push” method 
had a higher turnover (5.6 vs. 7.6 mo.), but fewer reported complications (67 vs. 75%).

Conclusion:  The overall rate of complications was lower for “push” technique. This result might have been due to a 
higher replacement turnover that acted as a protective factor.

Keywords:  Duodenal levodopa infusion, PEG-J  , PEG-J replacement, Parkinson’s disease

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Duodenal levodopa infusion (DLI) is a widely utilized 
treatment for patients with advanced Parkinson’s dis-
ease (APD). [1] It provides continuous levodopa infusion 

directly into the proximal jejunum by way of percutane-
ous endoscopic gastrostomy with jejunal extension tube 
(PEG-J) connected to a portable infusion pump. [2] DLI 
overcomes slow and erratic gastric emptying, producing 
more consistent levodopa plasma levels, generally leading 
to a significant improvement in on-time without trouble-
some dyskinesia, a reduction in off-time, and a concom-
itant improvement of quality of life. [3] PEG-J was first 
described in 1998, and has become a reliable technique 
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for setting the tubing for DLI. [2] Long-term safety stud-
ies [4] and recommendations for best practice in PEG-J 
placement [5] have reduced procedural and post-proce-
dural adverse events rates. However, during the course 
of DLI, both scheduled, and emergency PEG-J replace-
ments (due to PEG-J obstruction, looping, phytobezoars, 
or buried bumper syndrome) can occur. [6] Both settings 
may expose patients to repeated endoscopic procedures, 
which may negatively influence compliance and easily 
lead to discontinuation. [5, 7] PEG-J placements and, in 
most of cases, replacements are gastroscopic procedures 
carried out in an endoscopy room by two gastroenterolo-
gists, an anesthesiologist and two specialized nurses. To 
render the replacement procedure less invasive for the 
patient, sedation is required, [5] utilizing intravenous 
infusion of propofol or midazolam, due to their fast onset 
of action and short half-life. After the PEG-J is placed, an 
abdomen X-ray is performed to verify the correct posi-
tion of the J-tube. An alternative technique, only suitable 
for tubes replacement, and not for the first implants, is 
also performed at the Endoscopic Department of Gas-
troenterology at Perugia University Hospital for patients 
with DLI. This so-called “push” technique requires a 

softer PEG-J, with an internal water-inflated balloon 
instead of a silicone bumper and is performed under 
fluoroscopy guidance avoiding the need for an endos-
copy. The replacement tube is inserted using a guide wire 
that is led through the old tube before it is removed. No 
hospitalization, further radiological follow-up or seda-
tion are required. Both procedures are outlined in Fig. 1. 
The aim of this study was to provide data on the fre-
quency of complications for both the standard “pull” and 
the non-endoscopic, radiologic assisted, “push” replace-
ment PEG-J techniques in APD patients receiving DLI.

Methods
This observational retrospective study was carried out 
to collect data from APD patients treated with DLI at 
the our Movement Disorders Center. All reviewed files 
were of patients who met diagnostic criteria for PD [8] 
and who had undergone DLI between October 2009 and 
January 2020. All patients had undergone a standard-
ized evaluation at first PEG-J placement (baseline). Data 
regarding age, sex, weight, PD duration, Unified Parkin-
son’s Disease Rating Scale (UPDRS) part III score, modi-
fied Hoehn and Yahr (mH&Y) stage, PEG-J model, and 

Fig. 1  (A) Scheme illustrating the «pull» technique.1 Transesophageal removal of old PEG-J via endoscopy.2 New gastric tube, connected to 
a guide wire, is pulled from stoma under gastroscopy.3 Endoscopic placement of jejunal tube, (B) Scheme illustrating the «push» technique. 4 
Insertion of a guide wire into the lumen of the old PEG-J.5 After deflation ofthe internal bumper, the old PEG-J is removed from the stoma, while the 
wire is kept in situ.6 New PEG-J is fed over the wire, through stoma, under fluoroscopic guidance.The figure is our own.
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DLI doses were collected. For the purpose of this study, 
different data from follow-up visits was also analyzed: 
reason for replacement, complications, replacement pro-
cedure utilized, PEG-J model, UPDRS part III, mH&Y 
stage, DLI doses and causes of withdrawal. The last fol-
low-up visit was recorded in January 2020.

Descriptive statistical analysis was performed for col-
lected data. A t-test, with False Discovery Rate (FDR) 
correction, was performed to compare all clinical fea-
tures for “pull” and “push” techniques. A paired t-test 
with with False Discovery Rate (FDR) correction was per-
formed to compare scheduled and unexpected replace-
ments was performed.

The study conformed to the Declaration of Helsinki 
guidelines and was approved by the local Ethics Commit-
tee Comitato Etico regionale (CER) Umbria (n. 4032/19).

Results
Of the 30 patients demographic and clinical features are 
reported in Table 1. Overall patients underwent a total of 
156 PEG-J procedures, of which 20 patients had under-
gone at least one PEG-J replacement procedure, with a 
mean follow-up period of 64,4 (3–119) months, and an 
average of 4 replacements. Only one patient discontinued 
DLI due to the occurrence of a severe peripheral neu-
ropathy. Over the follow-up period, six patients died, and 
the reported causes of death were unrelated to DLI. The 
total mean follow-up was of 21,4 months, with a range of 
3 to 54 months. During a 12 months observation period, 
14 patients out of 30 (46,7%) reported at least one com-
plication. 8 patients (26,7%) complained about a stoma 
condition; 11 patients (13,3%) underwent 22 PEG-J 
replacement procedures due to complications, of which 
15 were associated with the tubing system utilized, and 7 
with patient related issues. In a 10-year follow-up, nine-
teen patients (63.3%) had a total of 185 complications, 85 
of which were related to stoma issues: stomal erythema 
(n = 44), serous secretions (n = 20), surgical wound 
granuloma (n = 9), peristomal edema (n = 6), purulent 
secretions (n = 3), sero-ematic secretions (n = 2), can-
dida infection (n = 1). 17 patients (56.6%) underwent a 
total amount of 100 PEG-J replacements due to compli-
cations, of which 82 out of 100 were associated with the 
tubing system utilized [tube dislocation (n = 35), exter-
nal or internal bumper dislocation (n = 21), tube break-
ing/puncture (n = 16), device coloring (n = 8), accidental 
removal (n = 1), candida colonization of the tubing sys-
tem (n = 1)], while the remaining 18 with patient related 
issues [abdominal discomfort (n = 9),

granulation tissue (n = 4), peristomal inflammation 
(n = 4), buried bumper syndrome (n = 1)] (Table 1). The 

most common reason given for replacement was J-tube 
dislocation (36%) in 12 patients (Table  1). A correla-
tion analysis between complications and clinical scales 
(UPDRS and H&Y) during times of replacement did not 
find any significant values. However, the small number of 
patients and the retrospective design of the study could 
have influenced the results.

The “pull” method was adopted for 41 procedures 
(from 2009 to 2014) and the “push” method for 79 
(from 2015 to 2019). Complications led to tube replace-
ment in 75% of cases with “pull” and 67% of cases with 
“push” technique. Mean PEG-J duration was of 7,6 and 
5,6  months for the “pull” and “push” methods, respec-
tively. A comparison of clinical features for “pull” and 
“push” technique is reported in Table  2: a t-test (FDR 
corrected) showed no significant differences for age, 
disease duration, follow-up duration, UPDRS III score, 
mH&Y score and PEG-J duration. The paired t-test 
to compare scheduled replacements and unexpected 
replacements groups was significant (p < 0.05), however, 
after the FDR correction for variability did not showed 
this result due to the low number of subjects for each 
group (Table 2).

Discussion
Gastrointestinal issues are frequent, up to 64% in PD 
patients [4]. Compared to a large review on DLI safety, 
[9] in a 12  months observation period, our results 
showed a similar rate of complications (respectively 
47,2% and 46,7% of patients reported at least one device-
related complication). The most common reported 
reasons for discontinuation are device-related adverse 
effects [10] and lack of effectiveness. [11] The former is 
the most common cause for DLI discontinuation (19.6%), 
[7, 10] suggesting that the adherence to DLI depends on 
PEG-J implant status. In our study, the rate of complica-
tions increased over time, and was associated to a higher 
number of replacement procedures. Device-related com-
plications were common, although they were mild, not 
associated to worsening of motor scores, or discontinu-
ation of infusion therapy (only one patient discontinued 
due to acute polyneuropathy). It is plausible that this 
result is related to the ease and rapidity of the “push” pro-
cedure. Moreover, a statistical comparison between “pull” 
and “push” technique did not show significant differences 
for age, disease duration, follow-up duration, PEG-J 
duration, UPDRS III and mH&Y scores.

The lower rate of stoma complications in the “push” 
group, associated to the lower rate of unexpected 
replacements, could be due to the higher turno-
ver of replacements, that in turn may have acted as 
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a protective factor against major complications. Any 
deterioration of the tubing system can reduce clinical 
benefit, increase the risk of stoma related complications 
or even cause sudden PEG-J breaking. Thus, a shorter 

PEG-J half-life, or higher turnover, together with an 
easy-to-use replacement technique may exert a protec-
tive role for device related complications. By reducing 
the number of operators needed to replace a device and 

Table 1  Demographics, clinical features, PEG-J procedures and related complications

Abbreviations: DLI duodenal levodopa infusion, Ext./int. = external or internal, LFV last follow-up visit, mH&Y modified Hoehn and Yahr stage, PEG-J percutaneous 
endoscopic gastrostomy with jejunal extension tube, UPDRS Unified Parkinson’s Disease Rating Scale. Data are mean values and percentage of total (n) or 
(range) ± standard deviation (SD).
a More than one complication can be reported for each visit.

n=30

  Male 60%

  Age at disease onset (y) 53.9 (35-62) ± 6.8

  Age at PEG-J placement 69.4 (51-80) ± 6.4

  Age at LFV (y) 724 (61-82) ± 5.6

  Disease duration (y) 17.2 (10-33) ± 5.7

  Disease duration at PEG-J placement (y) 14.9 (6-28) ± 6.3

  Follow-up duration (mo) 61.3 (3-119) ± 32.6

  Active follow-up 23

  Patients acquired from other sites 3

  Deceased 6

  Discontinued 1

Patients with 23 (11-38) ± 8.2 months of follow-up (n=20)

baseline LFV

  MDS-UPDRS pt. III score 31.6 (4-50) ± 14 33.5 (8-66) ± 15.2

  mH&Y stage 3 (2.5-4) ± 0.5 3 (2.5-4) ± 0.6

  Weight (kg) 57.5 (38-76) ± 10.8 57 (36-75) ± 11.3

  Morning dose (ml) 7.8 (3.6-12.5) ± 2.7 8.1 (3.6-12.6) ± 1.8

  Continuous infusion (ml/h) 3.1 (2-4.3) ± 0.7 3.3 (2-4.6) ± 0.8

  Extra dose (ml) 2.2 (1.3-3.5) ± 0.6 2.2 (0.5-3.5) ± 0.8

  Average extra doses per day 1.2 (0-3) ± 1.0 1.2 (0-5) ± 1.1

  Daily DLI dose (mg) 1072 (710-1486) ± 236.4 1152 (708-1698) ± 262

PEG-J procedures (n=156)

  First implants 30

  Scheduled replacements 53

  Not scheduled (unexpected) replacements 73

Complications related PEG-J replacements Events Patients

Device-related

  Accidental removal 1 1

  Device coloring 8 4

  Tube breaking/puncture 16 6

  Ext./int. bumper dislocation 21 9

  Candida colonization 1 1

  Tube dislocation 35 12

Patient-related

  Abdominal discomfort 9 5

  Granulation tissue 4 4

  Buried bumper syndrome 1 1

  Peristomal inflammation 4 4

Total 100

Stoma complicationsa

  Candida infection 1 1

  Granuloma 9 3

  Erythema 44 13

  Serous secretions 20 3

  Sero-ematic secretions 2 1

  Purulent secretions 3 1

  Edema 6 2

Total 85
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simplifying endoscopic procedures, the “push” tech-
nique takes less time and is also less invasive. Finally, by 
not requiring sedation, it eliminates the risks of expo-
sure to anesthetic drugs. The major limitation of this 
study was the retrospective nature and the low number 
of included patients.

Conclusion
We found that the overall complication rate was lower for 
the “push” technique and this may have been due to its 
higher turnover rate, suggesting that it may have acted as 
a protective factor.

Abbreviations
PEG-J: Percutaneous endoscopic gastrostomies with jejunal extension tubes; 
DLI: Duodenal levodopa infusion; APD: Advanced Parkinson’s disease; UPDRS: 
Unified Parkinson’s Disease Rating Scale; mH&Y: Modified Hoehn and Yahr 
scale.

Acknowledgements
The Movement Disorders Center of the University of Perugia was supported 
by a grant from the New York University School of Medicine and the Marlene 
and Paolo Fresco Institute for Parkinson’s and Movement Disorders, which was 
made possible with support from Marlene and Paolo Fresco. We would like 
to thank Mr. Thomas Charles Kilcline for his important editorial assistance. We 
also thank Michela Pelucchini and Ilario Moscara for technical support.

Authors’ Contributions
SS contributed to the conceptualization of the study, drafting/revising the 
manuscript, analysis and interpretation of data. PN, MF, GC and FPP contrib-
uted to data acquisition, analysis and interpretation of data. DC contributed 
to drafting/revising the manuscript, data acquisition, study concept or 
design, analysis or interpretation of data. MG contributed to data acquisition. 
LP contributed to drafting/revising the manuscript and study concept. NT 
contributed to study concept and design, analysis and interpretation of data 

and drafting/revising the manuscript. All authors read and approved the final 
manuscript.

Funding
No targeted funding reported

Availability of data and materials
All data analyzed during this study are included in this published article. If 
any additional data/files may be obtained from the corresponding author on 
reasonable request.

Declarations

Ethics approval and consent to participate
The study conformed to the Declaration of Helsinki guidelines and was 
approved by the local Ethics Committee CER Umbria (n. 4032/19).

Consent for publication
Not applicable

Competing interests
Simone Simoni, Pasquale Nigro, Marta Filidei, Giulia Cappelletti, Federico 
Paolini Paoletti, Danilo Castellani, Mirko Gaggiotti, Lucilla Parnetti declare that 
they have no competing interest. Nicola Tambasco received a travel grant 
from Abbvie.

Author details
1 Movement Disorders Center Neurology Department, Perugia General 
Hospital University of Perugia, P.le Severi 1, 06132 Perugia, Italy. 2 Neurology 
Department, Perugia General Hospital University of Perugia, Perugia, Italy. 
3 Endoscopic Section of Gastroenterology and Hepatology, Perugia General 
Hospital and University of Perugia, Perugia, Italy. 

Received: 24 October 2021   Accepted: 29 December 2021

References
	1.	 Lopiano L, Modugno N, Marano P, et al. Motor and non-motor outcomes 

in patients with advanced Parkinson’s disease treated with levodopa/

Table 2  PEG-J replacement procedures: “pull” and “push” methods comparison

“pull” n=41 “push” n=79

Clinical characteristicsb Mean range SD Mean range SD

  Age (years) 72.6 63-84 ± 7.0 73,2 63-84 ± 6.6

  Disease duration (years) 19.8 15-35 ± 5.7 18.6 12-35 ± 5.7

  Follow-up duration (months) 77.4 3-119 ± 4.4 64.9 15-119 ± 3.4

  MDS-UPDRS pt. III score 28.0 4-54 ± 2.3 34.4 10-66 ± 1.4

  mH&Y stage 2.9 2.5-4 ± 0.6 3.0 2.5-4 ± 0.5

  PEG-J duration (months) 7.7 0-27 ± 5.9 5.7 0-27 ± 4.9

Reason for replacementc  n          % n %

  Scheduled replacements 12 29.3 36 45.6

  Stoma complicationsa 6 14.6 9 11.4

  Unexpected replacements 29 70.7 43 54.4

  Stoma complicationsa 13 31.7 11 13.9

  Device related replacements 28 45

  Patient related replacements 3 8

Total 31 75 53 67



Page 6 of 6Simoni et al. BMC Neurology           (2022) 22:25 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

carbidopa intestinal gel: final results of the GREENFIELD observational 
study. J Neurol. 2019;266(9):2164–76.

	2.	 Nilsson D, Hansson LE, Johansson K, Nyström C, PaalzowAquilonius LSM. 
Long-term intraduodenal infusion of a water based levodopa-carbidopa 
dispersion in very advanced Parkinson’s disease. Acta Neurol Scand. 
1998;97(3):175–83.

	3.	 Santos-García D, Añón MJ, Fuster-Sanjurjo L, de la Fuente-Fernández 
R. Duodenal levodopa/carbidopa infusion therapy in patients with 
advanced Parkinson’s disease leads to improvement in caregivers’ stress 
and burden. Eur J Neurol. 2012;19(9):1261–5.

	4.	 Lang AE, Rodriguez RL, Boyd JT, et al. Integrated safety of levodopa-
carbidopa intestinal gel from prospective clinical trials. Mov Disord. 
2016;31(4):538–46.

	5.	 Dam-Larsen S, Darkahi B, Glad A, et al. Best practice in placement of 
percutaneous endoscopic gastrostomy with jejunal extension tube for 
continuous infusion of levodopa carbidopa intestinal gel in the treat-
ment of selected patients with Parkinson’s disease in the Nordic region. 
Scand J Gastroenterol. 2015;50(12):1500–7.

	6.	 Cerrone P, Marchese M, Pistoia MA, Marini C. Phytobezoar and duodenal 
ulcer as complication of Duodopa therapy in a patient affected by Parkin-
son’s disease. BMJ Case Rep. 2018;29:2018.

	7.	 Calandrella D, Romito LM, Elia AE, et al. Causes of withdrawal of duo-
denal levodopa infusion in advanced Parkinson disease. Neurology. 
2015;84(16):1669–72.

	8.	 Hughes AJ, Daniel SE, Kilford L, Lees AJ. Accuracy of clinical diagnosis of 
idiopathic Parkinson’s disease: a clinico-pathological study of 100 cases. J 
Neurol Neurosurg Psychiatry. 1992;55(3):181–4.

	9.	 Antonini A, Yegin A, Preda C, Bergmann L, Poewe W, GLORIA study 
investigators and coordinators. Global long-term study on motor and 
non-motor symptoms and safety of levodopa-carbidopa intestinal gel in 
routine care of advanced Parkinson’s disease patients; 12-month interim 
outcomes. Parkinsonism Relat Disord. 2015 Mar;21(3):231–235.

	10.	 Sensi M, Cossu G, Mancini F, et al. Which patients discontinue? Issues on 
Levodopa/carbidopa intestinal gel treatment: Italian multicentre survey 
of 905 patients with long-term follow-up. Parkinsonism Relat Disord. 
2017;38:90–2.

	11.	 Buongiorno M, Antonelli F, Cámara A, et al. Long-term response to con-
tinuous duodenal infusion of levodopa/carbidopa gel in patients with 
advanced Parkinson disease: The Barcelona registry. Parkinsonism Relat 
Disord. 2015;21(8):871–6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	PEG-J replacement for duodenal levodopa infusion in Parkinson’s disease patients: a retrospective study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	References


